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19th  Conference  In  Reaction  Mechanism  held  at  University  of  Utah, 

June  21-24,  1982. 

Papers  Given  at  Scientific  Meetings 
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Epoxides,  D.J.  Tzeng  and  W.P.  Weber,  March  24,  1980  at  the  American 
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Solvent  Modified  Reactivity  of  Dimethyl si lylenes,  K.P.  Steele  and 
W.P.  Weber,  March  27,  1980  at  the  American  Chemical  Society  National 
Meeting,  Houston,  Texas. 

Substituted  and  Solvent  Effects  on  the  Photooxidation  of  Aryl  Substituted 
Disilanes,  R.E.  Swalm  and  W.P.  Weber,  March  28,  1980  at  the  American 
Chemical  Society  National  Meeting,  Houston,  Texas. 


Reaction  of  Secondary  and  Tertiary  Alkyl  Lithium  Reagents  with  Vinyl 
D1-  and  Trlslloxanes.  Synthesis  of  a-SIlyl  Silanols,  U.P.  Weber  and 
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Research  Accomplishments 

Host  of  our  work  has  been  published  (see  list  of  papers).  Often, 
however,  results  related  to  a  single  goal  or  objective  are  the  subject 
of  aore  than  one  publication.  For  this  reason,  I  will  attempt  to 
summarize  the  scientific  success  of  the  last  three  years,  which  has  been 
achieved  with  the  support  of  the  Air  Force  Office  of  Scientific  Research 
Contract  80-0006.  I  hope  this  will  bring  our  work  Into  clearer  forcus. 

The  chemistry  of  dimethyl sllylene  has  been  perhaps  the  central  focus. 
Several  new  aspects  of  the  chemistry  of  silylenes,  divalent  reactive 
silicon  Intermediates,  have  been  explored.  We  have  studied  the  Insertion 
reaction  of  dimethyl sllylene  Into  0-H  bonds  of  primary,  secondary,  and 
tertiary  alcohols.  This  provides  an  efficient  route  to  alkoxydlmethyl- 
sllanes.  — 

CH3 

I(CH,),$10  +  ROH  — >  R-O-ll-H 

T,Y.  Yang-Gu  and  W.P.  Weber,  J.  Oragnometal.  Chem.,  184,  7  (1980). 

Me  have  found  that  solvent  significantly  affects  the  reactivity  of 
dlmethylsllylene  In  such  Insertion  reactions.  Specifically,  In  relative 
reactivity  studies  dlmethylsllylene  shows  no  discrimination  between  primary 
and  tertiary  alcohols  In  hexane  solvent  but  shows  considerable  selectivity  in 
favor  of  the  less  hindered  primary  alcohols  in  ether  solvents  such  as  THF. 

t 

This  decreased  reactivity  and  Increased  selectivity  in  ether  solvents  has 
been  Interpreted  In  terms  of  formation  of  a  complex  between  the  electrophilic 
sllylene  and  the  oxygen  of  the  ether. 


*  •  •  * 
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[(CH3)2S1  :oQ] 


K.P.  Steele  and  W.P.  Weber*  J.  Am.  Chem.  Soc. ,  102,  6095  (1980). 


Dimethyl si  lylene  reactivity  also  depends  on  the  concentration  of 
alcohol  In  hydrocarbon  solvents.  Apparently  different  alcohol  aggregates, 
monomer  versus  dimers  for  example,  show  different  reactivity  toward 
dimethyl si lylene.  K.P.  Steele,  D.  Tzeng,  and  W.P.  Weber,  J.  Organometal . 

Chem.,  231,  291  (1982). 


An  effect  Isotope  k^/kg  a  2  on  the  rate  si lylene  Insertion  Is  observed 
on  substitution  of  a  deuterated  alcohol  ROD  for  a  normal  alcohol  with  an  0-H 
bond.  This  Is  consistent  with  a  silylene  complex  with  the  oxygen  of  the 
alcohol  which  rearranges  In  the  rate  determining  step  to  the  Insertion  product. 


R-O-H 


R-O-D 


K.P.  Steele  and  W.P.  Weber,  Inorganic  Chemistry,  20,  1302  (1981). 


Our  study  of  the  Insertion  of  dimethyl si lylene  Into  S1-H  and  S1-0 

bonds  of  alkoxysl lanes  Is  closely  related  to  this  work. 

T.T.  Yang-Gu  and  W.P.  Weber,  J.  Organometal.  Chem..  195,  29  (1980). 

K.P.  Steele  and  W.P.  Weber,  Inorganic  Chemistry.  20,  1302  (1981). 

K.P.  Steele.  D.  Tzeng,  and  W.P.  Weber,  J.  Organometal.  Chem.. 

231 »  291  (1962)'. 
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The  Insertion  of  dimethyl silylene  in  Si-0  bonds  of  alkoxysilanes 
permits  the  synthesis  of  a  novel  series  of  cyclic  polysilanes. 


Qc  •  »w"  -  Q:c 


[(CH3)2Si;] 


A  second  major  area  of  research  has  been  the  study  of  the  reaction  of 
dimethyl silylene  with  ring  strained  ethers,  such  as  epoxides  and  oxetanes. 
These  reactions  apparently  occur  by  Initial  complexation  of  the  silylene 
with  the  ether  oxygen  to  form  a  zwitterionic  intermediate  which  rearranges 
to  yield  the  final  products  as  outlined  below. 


p  ♦  (ch3)2s,  ->  [n 


+\i(CH3) 


Qi 


*  si: 


V 


T.Y.  Yang-Gu  and  M.P.  Weber,  J.  Am.  Chem.  Soc.,  102,  164  (1980). 


+  (CH3)2S1 


♦VS1- 


pT 

m  4* 


/f~\  *  (CH,),$1«0 

V 


D.  Tzeng  and  W.P.  Weber,  J.  An.  Chem.  Soc.,  102,  1451  (1980). 


,%  A 


The  regiospecific  reaction  of  dimethyl silylene  with  allylic  methyl  ethers  to 
yield  allylic  dimethyl methoxysi lanes  may  proceed  though  an  analogous 
iwitterionic  intermediate  which  undergoes  2,3-sigmatropic  rearrangement  to 
yield  products. 


The  reaction  of  dimethyl silylene  with  allylic  methyl  sulfides  to  yield  allylic 
dimethyl  thiomethylsilanes  appears  to  proceed  via  a  similar  reaction 
pathway. 

A.  Chihi  and  W.P.  Weber,  Inorganic  Chem. ,  20,  2822  (1981). 

New  insertion  reactions  of  dimethyl silylene  Into  silicon-sulfur 
and  sulfur-sulfur  bonds  have  been  discovered. 

A.  Chihi  and  W.P.  Weber.  J.  Orga nometal ,  Chem. ,  210,  163  (1981). 

A  third  area  we  have  begun  to  study  is  the  possibility  of  carrying  out 
chemistry  on  si loxane  oligomers.  We  have  found  that  secondary  and  tertiary 
alkyl  lithium  reagents  will  add  to  the  carbon-carbon  bond  of  vinyl  di-  or 
trislloxanes  at  low  temperatures  to  yield  ct-lithio  di-or  trisiloxanes  with  no 
attack  by  the  alkyl  lithium  reagent  on  the  si loxane  bond. 
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However,  on  warming  these  undergo  rearrangement  to  yield  a-silyl  silanols. 
H.  Flrgo  and  W.P.  Weber,  Organometall ics,  1_,  649  (1983). 

SUCH,), 


— si/°n'si'^-sr  eb— sV 

II  I 


This  provides  a  novel  routeto  such  sterically  hindered  silanols.  Of  interest, 
these  are  quite  stable  to  dehydration. 

We  have  also  found  that  alkyl  lithium  reagents  react  selectivity  with 
the  Si-Cl  bonds  of  a,aj-dichloro  permethylsiloxanes  with  no  cleavage  of 
S1-0  bonds  to  yield  a.u-dialkyl  permethylsiloxanes. 


! 


I 


I 


ci^|^oyTvo/S|Kci 


RLi 


I  |  JK  I  .R 

»  R_si^  xsr  XSi^ 

I  i  I 


S.A.  Kazoura  and  W.P.  Weber,  J.  Organometal.  Chem., 
in  press  (1983). 


A  fourth  area,  is  the  mass  spectrometry  of  organosilicon  compounds.  Mass 
spectral  fragmentation  pathways  and  rearrangements  of  aryl  substituted  di- 
and  trislloxanes  as  well  as  those  of  allyloxy  dl-  and  trimethyl  si lanes  have 
been  studied. 


R.E.  Swalm  and  W.P.  Weber,  J.  Organic  Mass  Spectrometry, 
15,  304  (1980). 

K.P.  Steele  and  W.P.  Weber,  J.  Oragnic  Mass  Spectrometry, 
17,  222  (1982). 


We  have  had  significant  results  on  a  number  of  smaller  projects  which  have 
been  reported  In  Individual  publications  which  are  listed. 


